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5 (54) Title: INHIBITOR OF PHYSIOLOGICAL ACTIVITY OF ANNEXIN 5 
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A...LUCIFERASE ACTIVITY 

(57) Abstract: It is intended to provide a polypeptide inhibiting the physiological activity of annexin 5; its derivative; a DNA encod- 
ing the polypeptide; an antibody binding specifically to the polypeptide; and a method of using the same. Namely, an inhibitor of the 
physiological activity of annexin 5 which comprises a peptide sequence consisting of 15 amino acid residues in the amino terminal 
side of annexin 5 or a polypeptide derivative or a modified polypeptide containing this sequence. This inhibitor antagonistically in- 
hibits the function of annexin 5 and thus inhibits the physiological activity of annexin 5. The inhibitor of the physiological activity of 
annexin 5 inhibits the physiological activity of annexin 5 and thus inhibits the synthesis and release of LH by gonadotropin-releasing 
hormone (GnRH) in which annexin participates. Moreover, a DNA encoding the peptide sequence which is a sequence specific to 
annexin 5; its antisense oligonucleotide; its antibody; and a method of using the same. 
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20 iS^, if Ll^^^AS^ Wt^Rt IT, 7^^'»7 75U 
— >/1£R#a @ &*86TV*« (Cell 55, 1-3, 1 988, Biochii. 
Biophys. Acta 1 1 97, 63-93, 1 994). 7**x>&, #i i l*lfc$37 0 7 

25 55, 1-3, 1988, Biochemistry 26, 8067-8092, 1 987). *Jk^yi'J> 
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*^*U/^— f?A 2 ©SpfWf^ffl (Nature 320, 77-81, 
1986, J. Biol. Chem. 263, 10, 799-81 1, 1988), (2) jfn. W U IS #P $!l f£ 
ffl (Biochemistry 26, 8087-8092, 1987, Biochemistry 27, 6645-6653, 
1988, J. Biol. Chem. 265, 17, 420-423, 1990), ( 3 ) 
10 fr$>VA?-<r*)Vm&* (4) ^Df-f tfCOWWf^ffl (Eur. J. 

Biochem. 1 91, 421-429, 1990, Biochemistry 31, 1886-1891, 1992), ( 5 ) 
JlOl^ffift^^Olffl^W^^^ffi^i-rS^tg (Cell 55, 1-3, 1988, 
I. Biol. Chem. 110, 13-25, 1990, J. Cell. Biol. 1 14, 1 135-1 147, 1991) 

15 &ofc 0 

7**$/> 5 fit, ^fflMKl&o t fe^Wt#feT§T^^r^>CDt> 

f£te&^JMM0£l&t : 1-§ (J. Biol. Chem. 265, 1 7420-1 7423, 1990, 
Biochemistry 31, 1886-1891, 1 992) D 37-y>W5S^8ftftiJ 

(FBBS Lett 310, 143-147, 1 992) 0 7**'->>5tt, 
l,T£D, *-©#^«, &BM«Hl$T&5 (J. Histochem. 39, 
1 1 89-1 1 98, 1991 , Endocrine 5, 9-14, 1 996) 0 7**^ > 5 K*W 

*M©^-;fr-*>/^K£l,Tf«/BWffiTi&D (Gynecol Obstet 
25 Invest 32, 107-111, 1991), ..7***s> 5 0 S Bttftfctt AfrCDJTCBEtt: 
©•If (L E :lupus erythematosus)g^T^tii$ftT^3(Am. J. Hematol. 
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47, 56-58, 1994). I5bfc|^^ft 7**^>5#, K<*D&(D 
(Biochem. Biophys. Res. Commun. 1 86, 894-898, 1992), Mm, 

(Cell Tissue Res. 292, 85-89, 1998), Ly^U MM 

|!ffttftfe^!:tii«W«bTl>«*6*e*4 (Cell Tissue Res. 292, 
85-89, 1998, Endocr. J. 2, 357-362, 1994). 
TS#t&gK::&tt5 7*3 1 S'> 5 0mRNAOfl!t Ipm^P^^fC 
15 . £©i|*teXX hny>OS^C«toT«l$!$nfc CMol. Cell 

Endocrnol. 141, 73-78, 1998)„ £ tl & ©£fl £ , *^§J|#14, ttfl 

MMW;i^>M*;i' : E:> (GnRH) ©JMftf^fflOfet-CttJRiW 
20 **;i/ ; E>fi*»IJIfifc <fcoT7* + ->> 5 CDraRNA^ltS 

SH) ©M^M^S £ t%m£Lfc (Neuroendocrinology 75, 2-11, 
2002).'7**->> 5 ©jtfc^RtfTS yRS^t^ViTtt, Efc«fc# 
(J. Bio. Chem. 263, 22, 10799-1 081 1, 1 988, Gene 149, 2, 253-260, 
25 1994), J £*lE.©ia?lJt;:'SH>TWU GenBank © ^~ & - ^-X fc 43 V> T , 
7^ty>a >^~>/t", M217 3 1fcJ:oT, NCBI ©x-^- 
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^-^fC^^T, 7^ty'/3>t>A-, NM 0 0 1 1 5 4iCJ:oT 
Pl#bT, ^©iSS^i: bTffi»JM;t^ >$aJ*;t- ; &>' (GnRH) 

ctiao, RK**fflviT, 7**>-> 5 staffs 

25 > 5 <D&fc¥<D&mmzfU-7t\sTm^Z> Zt&T?i*Z. 
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(MMfcJJU) Eai«©Eai## lC^U^Fc 1 ~§&flS©7=x 
5 JMZKtk, ttftXttttinLfctfy^^KEflS^fc, fr37**'> 

3*^2) 4>> SS?m©gB?!l#^ 1 ©#U ^7°^ KE2W b 
3*JS>©ffi^J#^l ©^U^T^FIH^J^MU^T 0 ? Kfi3»#Tfc5 

10 ^3S3) ^ E^*®EW#*10#U^:/^HE^&£tf*K5&*, S3 
^J«©@a^J« 1 ©# U ^7°^ KB^J^tfiFM U ^7*7- F Tifc § - 
£*tt*£t-*»3*3!(l|Bit07**'>>5 04iffiWffl«« 

rnvm^m^ i ©#y nts / *^^7-fe^;i/*T?^0bfc^ 

15 U^7°^ £ 5jf*?|4Bi©7^>'> 5 ©£S 

f>5 ©MM^^M*;^ >©-&/& • £Scffi£«-r§£iiffi 

t*«r*t1-*ll!f*^ 1~ 5 ©V>1 a n^f3ic©7^^ 

20 Sfc*3B^tt, B^«OB5II##l O^U^^HSZF-H-r^Ht 

7?Hft3-Ht5DNAiW^ MH^J^©ffi?tj#^-2 ©DN AIB^JT 
&3£££#M£T£W^«7K«c©DNAlH?)j (M^l 8 ) ^, ijf# 
5!7Xti8 IBJR^DNAE^tT. h U > x > h &&#TT/W 7* U ^ 
25 -fXL, *^7^ + S^> 5 ©mg^©?S5iM7^^>> 5 ©£Si£ft 
M^^fctMT^^ir^^U l/^-^h* (if ^ 9 ) 
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IWc^TS£££#it£T3£a# 1 1) * / 

5 ^□-^;!.^#:7raB^>^ i i:^#m^1-^«^«i iaa*©ift# (Iff** 
12) Sfr**, ^U^D-^^tt^Triscts^iRtt***^ 

1 lgBffc©#E# (I»^3S1 3) 

5(15) Kf*fl(4Xtt5K«©7^^->>5C!)^SSttaifii!i»R& 
116) 7^-»5©41ftffifWJ^, 7*^>>5©MfiJj!g! 

%>m?km i4~i6 ©^*r n^iB«©7^*^> 5 ©£a?gMMJ 
m^i 7) ^, m$tmi i~i sova-rn^iBnottfrftfflv^z: 

20 M©»&t£0Ji 

5 ©£SiStt»J#?5CAN- 1 4 ©MA S SX^^/ h ^flr©^*^ 

25 5 ©41Sttffll|!ftlAN-14 0HPL C © f£ jft £ ^ T El § , 
: 2 1 0 nm, M : AM : 0. 1 %TF A/H 2 CK 
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B jg ft : 0. 1%TFA/ACN, >f y *J X > h : 1 0%-60%®B 
I3 0it 5 y hTS#Wft«*«IJ!ate*W-5GnRHCDLHftta* 

$5|S, L H j3 yo^-^-i^ (- 7 9 7-+ 5) Iiky7x7^1 
10 «f ^^^-t*5 p GL LHjST'n*-*-^ 

15 

25 #fS0J©^U^7°?FM#:<tt,T&, *I6; <&j«rtVi«:«[i5KViCD 
Mtt^S, S^iff 10 1 575;l^Sl:iUT, SfcflfrS»-hCD 
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7^)VMm^{$Wlsfctfi) ^77- P £ ITS, 7 5 J *SgS7-fe^JI/ 

10 7**>->5©£SM&, MitWfcfiSl/, 7** 

$«ftMiJ«;i^>$m*;i<' ; &> (GnRH) ©Ti#^Hhn 

15 Jfc;i> : &> (LH&tfFSH) • nm%®ffl*?Z H i:**!?**. 

*» $ <d 7 * * > 5 © 4 aistt w us * k t * n z> # u ^ ^ h » , 

# U * 7^ H * n — H f * D N Affi^J ^ Tlfiflfiff \Z £ -o T , 
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®#y ^7°^ - FtSDN AE^Ift* Sa^JS©.S3^l#^2 ©IH^J 
5 fc* h y >yx>h&MTT'/\^^iJ^Xt§7>fi!>XtU rf 

£ £T?#M©7 >^*fe>7:^y ^J*# 1/^-5^ TDNA1H 

10 0«#.fc£* 4 2°CT©A'f ^>J ^-f if-->3 Ml XS SC, 0. 1 % 
© S D S £<£tTg«T$fc±5 4 2 tJT?©ife#j&Sl*¥tf* 
6 5*CT©/W ^'J a^-if-i/a RtfO. 1XSSC, 0. 1%© 
S D S S^trgflmfc: <fc£ 6 5 tT'©lM9§ «fc D£P£ L < mw § z. 
fc#T?*3. /W ^'J ^t'-ya >©* h y >5>x>5/--fci*#*-$ 

15 ^Sg^ibTii, KlfiMMi:I*OSS)Jl*5^ Sitlr^ 

nam* ©^^m^^t, Mi3A-r^y ^-f -tf-v-a >©x h u 

T^S 0 |£DNAE^©7>^>X$|©£$Xte- : g|S^£&£ 
25 tfet^So 
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##1 ©^'H^fFSttiRtb-rffl^T, ;K#Sff#U.tt#U^:/ 

*^>5©;&ffi, SUSS fx 3 -i^ttSc 

10 (7**~>> 5 4H5tM*SAN- 1 4 01S) 

th7^^'»5©c DNASH^iJ Cx-*"* — * : GenBank 7 £ -fe y 
->3 >t>A- : M 2 1 7 3 1 (I. Biol. Chem. 263, 22, 10799-1081 1, 
1988) £fc£fc> 7 3 y *Sf J 1 5 7 5 / ^Si^ & ft ?> ^ ^ ? F 0 i 
• £j*SfrV^ AN-14tLfco AN-14B, th7*4^>>5 
15 075;*SI1 5737^1 ( IS 3*J « EE # ^- 1 ) £WU M^7° 

^F073;*Si (7^~>) &T-fe^;pflsbfc>b©Tffe5o f fcb 

"£> , A c - AQVLRGTVTDFPGFD &£^:7x F T § . 

AN- 14 ©MAS St-^ K^HPLCt-^, £lig:&tf$&2 

20 (AN - 1 4©Tllfr«Jft«illBIIISt*5W-5GnRHOLHJfca{EJi.fP 
gib (Endocrinology 1 07, 1095-1 104, 1 980), l^XJl/^TcDlO 6 ® 

©«& 9 6 ^x;i/©^» h v-^m^x i o s^n&sejfiiitfc^tfDM 

■C 3 HtP^iui&^U ttIi$iJS^;!/ ; &>Km^;i/ : E> (GnRH : n>± 
1 0 
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C luteini z ing hormone : LH) Oftfflt U fc (MBM). 
5 GnRH0^©H (#-#) <hft^> GnRHtAN-14 

ft 3 d t^^fc&^o 

RH<DmM%}%:\zM~t& AN- 1 4©&#Lf£JB) 

$<2P. Mellon ff± J; D#W 3>7JH>h©ftil:if 
fi&3 5mm®j^ r/afc 2 0 ^fi IT 
1 0 %©^I&iSJfiim^#trDMEM^±-|64'Tig*tfe„ Lj3T 
15 2 «£G n RH^gsM (MffiO, DMEM^ifc 1 0 ~ 7 M CD G n 
RH (□ GnRHtUg/mlOA 
N - 1 4 ftSsfltlU&i*, Gn RH tiSfflMfltCMfr £ ^^tMIBf 
tfeSMAP KK (MEK) ©MliTSSPD 9 8 0 5 9 fc&JPbfc 

20 i)J!ltbTliMMTTMi&£m££ (141), GnRH 
fMfi&iM£«JL, AN- 1 4 ta-tCfPffifcSrSfrS £ sa>K: 

- 1 Ao^^mo^) 

25 LH^n^-^-« (- 7 9 7~ + 5) ^Ji/y7x7"«|0 
»?^-T^5pGL3 (Promega %fc«) l:#Al, # ^ • ;P -> 7 

1 1 
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#-<~ 7 9 7/ +5 LH^LUC :f5g) £ © 

#-^^£tJ 7x^ ->g >SCJ;D L |3 T 2 Sfflfl&fc?£A^ 4 2 

liXlfcMIS), G# (10- 7 M©GnRH <3>-fe5-;tO £§s 
JD)> ANO. 1+GS (GnRHtO. 1 (A g /m 1 <D A N - 1 4 
Jq), ANl+Gff (Gn RH£ 1 jti g/m 1 ® AN - 1 4 SrSSJtO, A 
NIO + Gi (GnRHtlO/i g/m 1 ©AN - 1 4 £3SSP) Off 5 
10 n = 5) fCfrtt, 6^MCD^H^ff^&^, fimtCcfct) 

tt0£SftLTJW>7x5-"£ffite*3!5£L& (JB6H). -^<«JS, G 
nRHttll < LH JB ^i-j bite^^^^ffiifeU, AN- 1 4 & 

i5 Mmtmm vsm®. 
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w ^ © i B 

5 2. E8l3g<Dffiai#*3- 1 <D$ U^y^ 1 -M©75 y 

fi&XttftiJPL&tf U ^7°^ FIB?y ^D7^^>5 CD^SS^ 

{£MiJM£*«7^*~>> 5 ©^S^ftWfiJti^c 
3. S3#m©Ba#l#-5f 1 co^U ^7°? FM5^J^#^»M^\ IH^CDIS 
3*J## l (D^ U ^7°? Fffi^j£HrM U ^7°^ FM#t&§ £ t 

3- £ ££M£T3!f^4fBiicD7*^>> 5 

6. 7**^>5©£Si£1»ff!iJ^\ 7**<>> 5 O^BMm^)]/^ > 

20 itSffJl 1 ~ 5 (D^~ftl&mWt(DT***s> 5 0 £ S $g 14 ffl j&fl ti St » 

7. gE#Ig©gg?iJ#-*f 1 ©#U^7°^ F&rr- H-Ta ui^ff it§ 
D N ASB^Jc 

8. .mm&nmmm* i ©^11^7°^ F£n- Ht&DN.Ai^J^, is 

25 DNAffi^Jo 
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-r 7 u x v s # p t * * is > 5 © ang^ 0 r txr * * -> > s © 

12. ty^n-tMftTSsiitswattsflf^i i 

13. IUi7D-tJ»T^5^i^^tt§itJ«l 1 
10 fB«0ta#o 

sr**^ 5 <D$LW®&mmm» 

1 5.. S*^3S3«©T^^v>5©^ii^ttWMtfKeW^^^i:t- 

i5 i6. m^m4x\t 5 umoT***s> 5 ©^a^ttwiiifests^a^ 

m 1 4~ 1 6 ©Vi1 s n^WB«(D7^^v'> 5 © £ 31 i£ ft $ flj 31 . 
20 18. 1- 1 3 ©tr>m&Ett©tt#£m»3 
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<170> Pa tent In version 3.1 
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<211> 15 

<212> PRT 

<213> Homo sapiens 
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Ala Gin Val Leu Arg Gly Thr Val Thr Asp Phe Pro Gly Phe Asp 
15 10 15 

<210> 2 
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<211> 45 
<212> DNA 
<213> Homo sapiens 

<220> 

<22t> misc^feature 

<223> Base Sequence 145-190 of Annexin 5 
<400> 2 

gca cag gtt etc aga ggc act gtg act gac ttc cct gga ttt gat 45 
Ala Gin Val Leu Arg Gly Thr Val Thr Asp Phe Pro Gly Phe Asp 
15 10 15 
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